Abstract-The Changes in the curriculum of engineering education have been an on-going need to be addressed and practiced by the universities to consistently generate well groomed learners suitable for industry. The Outcome Based Education (OBE) is an education system that emphasis on outcomes measurement rather than inputs of curriculum covered. Outcomes may include a range of knowledge, skills and attitudes. The objective of this study is to present a novel approach for the outcome-based assessment of engineering education for Information Technology (IT) department. A case study of an RIT engineering educational organization has been discussed to present novel approach. IT department of the case organization was exposed to the OBE and evaluated for Program-Outcomes (PO) entirely for all courses. In the studied organization the course evaluation was based on In Semester Evaluation (ISE), Mid Semester Evaluation (MSE), End Semester Evaluation (ESE). Mapping of Course Learning Outcome (CLO)-PO was done for the assessment. The feedback from alumnae, employers and students was taken to review course structure and CLO-PO with the highest academic achievements and better understanding of the course based on the OBE. This study shows that, in the studied organization there is positive impact of OBE on engineering education.
INTRODUCTION
OBE approach has been adopted by a number of countries such as USA and Australia for many years. OBE can be stated as " a comprehensive approach to organizing and operating an education system that is focused in and defined by the successful demonstrations of learning sought from each student" [1] . In a nutshell, OBE is an education approach to education in which decisions about the curriculum are driven by the exit learning outcomes that the students should display at the end of the programme. OBE can be summed up as results-oriented thinking and is the opposite of input-based education where the emphasis is on the educational process. In this way, the desired outcomes are determined first and the programme curriculum, teaching and learning methodology and supporting facilities are then designed to achieve the intended outcomes. During the course of the programme, various measurement methods are used to gauge the level of the outcomes that have been attained by the students. Various counter measures are then applied in order to further improve the attainment of the outcomes. This forms the basis of Continuous Quality Improvement (CQI) in applying OBE. The changes made in the curriculum are to reflect the needs of the stakeholders (students, alumni and employers) and industry demands for competent engineers. Accreditation Board for Engineering and Technology (ABET) has encouraged and monitored development of IT programme both to develop a skill and assess individual students and to provide evidence for assessing standards in programs of study [2] . This paper has introduced a case study for implementation of OBE for continuous quality improvement with evaluation of assessment tools for undergraduate Information Technology programme in RIT engineering education organization.
II. FRAMEWORK FOR OBE
OBE is an education system designed based on predefined objectives and learning outcomes. It has encouraged and monitored development of different courses both to develop a skill and assess individual students and to provide evidence for assessing standards in programs of study. However the initial challenge is to classify the skills and to link the components of the OBE setup to formulate the various assessment strategies. OBE focuses on learning by: a. Defining programme educational objectives(PEO) .
The PEO are the skills that the graduate should have after four years completing the a programme . b. Define programme outcomes (PO). PO are desirable graduate attributes at the time of graduation. c. Define course learning objectives (CLO) [3] , i.e. at the end of the course the student should be able satisfy these objectives and they are mapped with the program outcomes (PO). This mapping is known as CLO-PO matrix [4] . d. Assessment for the achievement of programme educational objectives. PEOs are the broad statements that describe the career and professional accomplishments that the program is preparing the graduates to achieve. The PEOs are established in consultation with the stake holders of the department like students, faculty, parents, alumni, industry, management etc. The job profile of IT engineer is also considered. The following process is implemented while establishing the PEOs (see Fig. 1 2. Consultation is done with all the key stake holders of the program with respect to what the students are expected to know and be able to do after graduation. 3. The views collected are summarized by the faculty members, head of the department and board of studies keeping in view the department vision, mission and PEOs. The graduate attributes prescribed by NBA are also taken into consideration. 4. Once the views are accepted by the department advisory board, then the program outcomes are defined and endorsed by the advisory board.
Fig 2.Process of Defining Program Outcomes
The PO for Information Technology programme is outlined in Table I . The list of PO emphasizes the expectations for students of bachelor of Information Technology upon their graduation. Each course has defined course learning outcomes that are mapped to the program outcomes and a set of performance criteria that are used to provide quantitative measurement of how well course outcomes are achieved. For example the course outcome for java programming course is outlined below (TABLE II) . 
III. IMPLEMENTATION
Modes of delivery of courses help in attainment of the Pos The following are the various modes of content delivery of courses:
• Lecture interspersed with discussion.
• Tutorials • Demonstrations of modern tools • Quiz • Industrial Visits.
• Assignments/Group Assignments.
• Presentations • Group Discussions • Mini Projects/Projects.
• E learning recourses like NPTEL lectures, open course wares etc. Assessment tools used to assess the impact of delivery of course/course content contribute towards the attainment of course outcomes/programme outcomes.The generalized mapping of the course delivery methods to the program outcomes is shown in Table  III below. The program outcomes are achieved through curriculum that offers a number of mandatory courses as well as elective courses. Each course has defined course outcomes that are mapped to the program outcomes and a set of performance criteria that are used to provide quantitative measurement of how well course outcomes are achieved.
The linkage among program outcomes and course outcomes is shown in the table below. The course outcomes are thus directly and quantitatively assessed, and are tied to the program outcomes as shown in the course syllabi [5] . Therefore if the course outcomes are met, the program outcomes are met. The course outcomes of each core course are mapped to the Program Outcomes with a level of emphasis being either strongly correlated (2) and moderately correlated (1) (TABLE IV). The level of emphasis of a program outcome is determined by the weight used for assessing the outcome in each course.
In JAVA programming course , it can be observed that PO1, PO2, PO4, PO7 are strongly and PO8, PO9 ,PO11, PO12 are weak achieved by students. • A performance target is set for each outcome.
• In semester Evaluation of the course, assignments and tutorials are planned and conducted.
• At the end of semester, evaluation data is analyzed to check attainment of PO's .
• Quality of the question papers is critically checked by departmental advisory board to ensure attainment of CLO's, PO's.
• Seminar and project content is monitored and upgraded continuously.
• Content of lab work, tutorials and assignments is designed to meet set PO's.
• Head of the department analyzes each outcome and defined set of measurable attributes for each outcome by taking consent of Department Advisory Board. Rest of all the POs are assessed through equally direct and indirect tools. Hence average of all those assessments is considered. The summary of the assessment of PO by direct and indirect methods is given in the Fig 3. below Performance evaluation is done by measuring the program outcomes mapping to CLO through different activities in Information Technology. The expected level of attainment for each of the program outcomes is calculated and summaries of the results of the evaluation processes and an analysis illustrating the extent to which each of the programme outcomes are attained; The percentage of attainment program outcome. 
V.CONCLUSION
The OBE implementation of CO and PO attainment has been explored for IT programme in RIT engineering organization, that were offered to all undergraduates students. This novel approach has been implemented in all the programmes of RIT for continuous quality improvement of engineering education. The implementation of OBE in engineering education is a cyclic continuously improving model with the assessment of the outcomes. It is not the end but just the means to achieve the desired outcomes. Effective implementation of OBE gives opportunity for new ideas and challenges to develop an education model which resulted in improved learning outcomes. The data from RIT gives confidence that the development of assessment tool for the outcome based engineering courses is working in the positive direction.
